Betulinic acid delivered in liposomes reduces growth of human lung and colon cancers in mice without causing systemic toxicity.
Betulinic acid (BetA) is a plant-derived pentacyclic triterpenoid with potent anticancer capacity that targets the mitochondrial pathway of apoptosis. BetA has a broad efficacy in vitro against prevalent cancer types, including lung, colorectal, prostate, cervix and breast cancer, melanomas, neuroblastomas, and leukemias. The cytotoxic effects of the compound against healthy cells are minimal, rendering BetA a promising potential anticancer drug. However, because of the weak hydrosolubility of BetA, it has been difficult to study its efficacy in vivo and a pharmaceutical formulation is not yet available. We report the development of a liposome formulation of BetA and show its successful application in mice. Large liposomes, assembled without cholesterol to reduce their rigidity, efficiently incorporated BetA. Nude mice xenografted with human colon and lung cancer tumors were treated intravenously with the BetA-containing liposomes. Tumor growth was reduced to more than 50% compared with the control treatment, leading to an enhanced survival of the mice. Oral administration of the liposomal formulation of BetA also slowed tumor growth. Any signs of systemic toxicity caused by BetA treatment were absent. Thus, liposomes are an efficient formulation vehicle for BetA, enabling its preclinical development as a nontoxic compound for the treatment of cancers.